Introduction
the relative effectiveness of lake sediments and drift a s geochemical exploration media; 2) to define the In 1975 physical and chemical parameters that extent of near-bottom permafrost within lake basins; control sedimentation in eastern Arctic lakes were and 3) to define the present-day chemical and physical studied and integrated with work begun by Klassen, processes of sedimentation in lakes s o that effects of Dean in 1973 (see Klassen, 1975; Klassen future physical disturbances in their drainage basins et a l . , 1975; Shilts and Dean, 1975) . In addition to may be better predicted. The principal disturbances the original objectives of defining 1) controls of traceanticipated a r e construction activities associated with element fixation i n lake sediments and 2) processes and mine-site development and installation of an Eastern genesis of patterned ground i n shoal areas of lakes, Arctic gas pipeline. detailed studies of the sediment budget of lakes and of To achieve these objectives, several tens of kilotheir subbottom sediments were initiated. The objectives metres of subbottom profiles were completed i n Yandle, of these studies are: 1) to establish baseline chemical Spi, and Carr lakes, several hundred samples of lake information for unconsolidated sediments in lake basins and associated glacial sediments were collected from located in areas of potential mining activity. This Yandle, Henninga, and Spi lakes, and chemical and information can be used to monitor potential environtemperature profiles were measured in 2 2 lakes in the mental dislocations caused by mining and to compare Baker-Yandle Lake area ( Fig. 51 . 1 ) .
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. profiles were measured (see Table 51 . 1).
Preliminary Results
Lake water temperature, pH, dissolved oxygen concentration, electrical conductivity, and reductionoxidation (redox) potential were monitored with depth (Table 51 .1). Measurements were made on August 8 and 9, 1975 using a Hydrosonde 6D Surveyor that was transported and operated from a float-equipped Beaver aircraft. The unit was inspected and calibrated prior to shipment into the field. Temperature and dissolved oxygen sensors were calibrated in the field after reassembly and were not found to require adjustment. Conductivity and redox probes were not checked against standards i n the field after reassembly. All units performed well and there was no reason to suspect malfunction.
Thermal Data
Areas of lakes monitored ranged from approximately 100 to >10 000 ha and water surfaces were from 2 to 175 m above sea level. Sites monitored were less than 20 m i n depth, except for Kaminak and Carr lakes. Surface water temperatures ranged between 10' and 14. 5OC. Thermal stratification was found only i n Baker, Kaminak, and Carr lakes, although the latter lakes could not be monitored adequately due to the 20 m lower operation depth of the sensor unit.
Dissolved Oxygen Data
The levels of dissolved oxygen were at or near saturation at approximately 1 2 ppm and did not decrease significantly with depth in any of the lakes, indicating either little oxygen uptake by organic matter in the sediment or thorough mixing at the air-water interface during the summer.
ranged between 20 and 40 pmho/cm i n the lakes (Baker Lake excepted) and indicate that levels of dissolved material a r e low. Measurements made in Kaminak Lake area during July and August 1973 were approximately ten times higher (Klassen e t a l . , 1975), but these levels were not duplicated either in this survey or in a second, independent survey (L. Johnson, pers. comm. ) and a r e considered to be in e r r o r . Baker Lake i s chemically a s well a s thermally stratified. The chemical contrast in dissolved material between surface and bottom waters i s probably due to a layer of brackish water that enters its basin from Chesterfield Inlet.
Redox Potential
Redox potentials of all lakes were positive and ranged between 130 and 300 mv. These measurements confirm that depositional environments a r e oxidizing in all basins studied.
Values of pH greater than 7 and slightly higher conductivities, a s compared with other lakes, were found i n four adjacent lakes (lakes 4, 5, 6, and 7) and Martell Lake in the Baker Lake area. These characteristics may b e due to higher levels of carbonate material i n either bedrock or surficial deposits within their drainage basins. Similarly, elevated pH values were found in an area of Kaminak Lake that is underlain b y syenitic-carbonatitic intrusive rocks (Klassen et a l . , 1975) .
Subbottom Profiling and Sampling
Profiling was done using a Raytheon RTT-1000 Survey System, with a low frequency (7kHz) transducer, mounted on a 16-foot Canova boat ( Fig. 51. 2) . A modified Livingston corer and dredge-type grab sampler with a calibrated winch also were mounted on the profiling instrument board. All systems a r e highly 
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Pitz L. Figure 51 . 5. Sediment fill in Yandle Lake. Laminae in "laminated silty clay1! appear to be 20 to 30 cm thick on subbottom profiles, but this i s approximately the limit of resolution of the instrument and laminae may b y much thinner. Lake gel cannot b e resolved on the record but covers most areas to depths of less than a few cm nzarshore to more than 1 m in offshore basjns.
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portable and performed well under rugged field conditions. Figures 51.3, 51 .4, and 51.5 are preliminary drawings based on information obtained from these activities on Yandle Lake. Profiling and sampling indicate that most of the unconsolidated sediment in this basin i s of either glacial (till) or marine origin (most basins studied were below the limit of postglacial marine submergence).
Lake gel
A stiff to watery, gel-like sediment that flocculates, rather than dispersing, in lake water i s thought to represent true, modern lake sediment in this and other lakes studied. Based on observations by Klassen (1975) and of 1975 Livingston cores, this gel i s thought rarely to exceed one metre in thickness, to be absent or very thin ( < < l o cm) over large parts of the basin margins, and to contain 10 to 20 per cent organic matter by dry weight. The surface of the sediment i s almost always a brilliant reddish-orange colour, and black or orange, 1 to 10 mm-thick horizontal bands commonly are observed through the length of a core. Round manganese nodules of 2 to 10 mm diameter are found within and at the surface of several samples. In shallower areas with major inlets, such as the southern bay of Yandle Lake, the gel may be admixed with considerable medium to coarse grained sand and granules; sand-sized to boulder-sized debris, apparently ice rafted onto the gel, i s found sporadically throughout the basins. Many boulders protruding from the gel were highly weathered on their exposed surfaces but were fresh on buried surfaces. In Henninga Lake pods of greensih-yellow silty clay were found in two places below a black manganesecemented surface layer or pavement. Radiography of cores of gel collected by Klassen (1975) reveals that delicate laminations of 1 mm or less are typical of many gel cores (Fig. 51.6 ); these laminae a r e thought at present to be chemical in origin and to represent some basic, possibly yearly, cycle in the sedimentation process.
Biogenic components of lake gel a r e generally microscopic in size, but few macroscopic plant remains, shrimp-like arthropods, and abundant benthic worms and worm tubes were found on or in the gel. Although fish a r e abundant in all lakes studied, no recognizable vertebrate remains were noted.
Massive and Laminated Silty Clay and Sand
In Yandle Lake subbottom profiling and coring revealed that significant thicknesses of massive to laminated, grey to pink silty clay underlie the gel and overlie a unit that i s interpreted as till. In places over 7 m of this type of fill were noted. The silty clay presently is interpreted as marine sediment because of its strong physical similarity to subaerially exposed, fossiliferous marine silty clay around the sides of the lakes, its great thickness, and its general lack of biogenic components. Subbottom profiles show it to have some lamination, particularly where it has filled in depressions on the relatively rough original glacial floor of the basins. This lamination is thought to reflect turbidity flows triggered by slumping of soft sediment from the sides of the irregular drumlinized lake floors, particularly as marine wave base approached present lake levels during isostatic rebound. Also associated with the shoaling period of marine deposition in the lake basins a r e sandy pockets or strips that occur in shallow water adjacent to drumlinized peninsulas or their shallow extensions into the lakes. The sand i s thought to have been derived by wave washing of the till surfaces and presently i s overlain by at least several centimetres of the modern lake gel. These deposits a r e particularly common in Spi Lake where they form continuous, interdrumlin strips that run the Iepgth of the lake.
In Yandle and Carr lakes subbottom profiles revealed the presence of slump faults and faulting or kettles resulting from sediment collapse over melting buried ice blocks (Fig. 51.7) . The laminated and massive silty clays were displaced or, in Yandle Lake, seemed to be closely associated with this faulting-, further suggesting their formation during the 2000 to 3000 years during which marine waters filled these basins after glacial retreat. Water depths i n Yandle, Henninga, and Spi lakes a r e rarely greater than 13 m; but the southwestern arm of Carr Lake is a glacially scoured trench that is 100 to 115 m deep, its bottom lying more than 50 m below modern sea level. Remarkable profiles across this trench reveal that a 15 m-high, subaqueous extension of the Carr Lake esker lies in the deepest portions of the trench where it i s flanked and interbedded with 3 to 5 m of horizontally laminated marine sediment.
Preliminary Conclusions 1) High levels of dissolved oxygen i n lake waters a r e associated with intense oxidation or weathering of sediment at the sediment-water interface in this part of Keewatin.
2) Modern sedimentation rates a r e extremely low, and much of the basin fill i s glacial or marine in origin.
3 ) Biogenic sediment may b e severely degraded by oxidation, leaving only its most resistant components as part of the lake sediment. This may account for its low affinity for trace elements a s noted by Klassen et at. (1975) .
4)
The shape and distribution of individual sedimentation basins within a lake a r e closely related to glacial erosional and depositional features.
5)
Ice-rafting i s probably an important mechanism of redistributing nearshore sediment; very thick drifting ice pans may cause ice-shove damage to shorelines thus providing at least temporary sources of sediment that can be redistributed by wave action.
